Textures have been measured by means of X-ray pole figures for high temperature superconductor materials in both bulk and thin film form. Variations in the epitaxy of the yttrium-based thin films are correlated with processing history and properties. Textures are given for deformation-processed Bi-based material, which, when subsequently melt-proCessed, exhibits high critical currents. The surface resistance of Tl-based films on a silver substrate are correlated with the sharpness of the texture.
INTRODUCTION
Most of the known high temperature superconductors have anisotropic crystal structures in which the special electrical conduction properties are known to be anisotropic. Traditional texture-property studies have concentrated on making correlations with mechanical properties in metals, but for the high Tc superconductors the emphasis is naturally on correlations with electrical properties. The Y2BaCu307 compound (Y-123), for example, is orthorhombic, albeit close to tetragonal, and the superconduction occurs on the a-b plane. This simple fact has motivated a continuing study of the preferred orientation, texture, of samples of the compound. It also appears that grain boundaries are detrimental to superconductivity and that the strength of the barrier increases with increasing misorientation at a boundary 1. This dependence on misorientation suggests that texture needs to be measured locally in order to be able to determine misodentation distributions. Nevertheless, conventional measurements of texture with X-ray pole figures can yield useful data for correlations with properties. Similar considerations apply in the Bi-based and Tl-based compounds discussed below.
A further complication for texture analysis presented by the Y-123 compound is that the c:a ratio of the lattice is close to 3 so that, for example, the (003) and (100) reflections The limited angular resolution of a pole figure goniometer means that the orthorhombic Y-123 compound must be treated as tetragonal. The epitaxial thin films are poly-crystalline with some crystals aligned with their c-axis normal to the film ("c-normal") and some with their c-axis lying in the plane of the film ("a-normal"). Table 3 . Fig. 3 . Semi-logarithmic plot of c-_L:a-_l_ ratio versus reciprocal deposition temperature.
Bulk Sampls
The Yttrium-compound in bulk form has excited less interest than the thin-film form because it has been difficult to obtain high critical current densities though strong textures have been observed in axially compressed samples12. For the Bi-based compounds, however, good values for the critical current have been obtained recently13. The fabrication route involves encapsulating the 2212 compound in silver and then rolling and/or drawing the material to a tape with sub-millimeter thickness. The tape is then heated to a temperature between the melting point of the superconductor and the silver. Tl-based films 
